This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not Hmited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report tlie images to the 
Image Problem Mailbox. 




This is to certify tliat the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



g gj ei S : 

Application Number 

g M Id ^ ^ : 
Date of Application 



10-2003-0002536 

200313 oia urn 

JAN 14, 2003 




1020030002536 W^ '^^l- 2003/4/22 

mmmxt] 2003.01.14 

[s''S£l S^SSl heater apparatus of ink jet print head and fabrication 

method therefor 

[SSI ^^slA^ 

[S^eiSH] 1-1998-104271-3 
. [ CH £1 ej 3 H ] 9-1 998-000543-3 

[aa^ss^eisi 2003-002208-1 

[^S2l KIM.YUN Gl 

[^eJS^eiSl 641127-1267711 
[^^eisl ; 449-738 

i^±] seiAi D\mm 116-2 H^?^!Ho^u^^ 

101-1211 

[^^1 KR 
[^MS^l S^ 

s§A| (ei) 

20 m 29,000 s 

[:'^<:l^eg!SI 24 a 24.000 ^ 

[^<y3^§Sl 0 2! OS 

[^AhS^Sl 19 717,000 S 

[ihl^ill 770.000 

[§¥AI#] 1. fi^^/H- S>MIA|(£^)_1g 



43-1 



1020030002536 #^ *^^>: 2003/4/22 

^ '=Q3.^ H-^H ^]^]^^] ^ n 7132:011 ^}x^o] 

S^^lf^O.^ <^1^^^, 7}<^t}7] Cf^Sl «:lE-l«2l- Cf^^^ Ufl^^ 

Bfl^/^lE-l 311^^ ^A^tl: ^ '>l^^*y<=Hl 51^11 HflAi ^/s^ ^lE-l^] ^^^j.^ zl-zl- s^tb 

4. o.^, ^lBl^J-^1 ^ n ;^lS«J-i^^ aflAlj!!- -grlE-ll- ^>i-l-^ :£^^1^0.s ol^ol 

^ Hfl^a/^iEi Jie^^s. ^^^^>^ tflAi, z|-zi- tiflAif^ii- *iEi#o.^ <^i^<H^ wfl^a ^fl^^ii- 
^ ^1B^# ^^^^^^^ 'i-t^ ^^^>^ ^^^^ wfl^ ^/^^ *it^^ ^-i^j-^ 

^4 ^^Hl tifl-id ^ *lBl» :£^^1# ^/:£^ afl^f^^ ^l^i^^ ^si^^^ ^ 

£ 3c 
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1020030002536 ^^ ^^}- 2003/4/22 

H^H ^ = ^ ^ H {heater apparatus of ink jet print 

head and fabrication method therefor} 

S. 1^ ^^^^ cfigiE. 

£ 2^ ^Bfl^ 5.^B ^1:^^ ^lEi^^io] 

£. 3a, 5. 3b ^ S. 3c^ ^ ^1 1 €^l<^l°il ^ 

-£ 4a, £ 4b. £ 4c. ^ i 4dfe ^ '^=51^1: ^1 2 ^^1<^1<^1 4€- 'ya^ H 

5. 5a, £ 5b ^ £ 5c^ ^ *a=^^ >11 3 ^Ajc^lofl rc)-^ oj^^ H.^H «fl 
£ 6a, £ 6ba, £ 6bb ^ £ 6c^ ^ l^^tb ^1 4 ^^jc^joll '='^3.^ 

1, 101, 111, 121, 131: 71:^ 2: 

4: <y3. 5, 104, 114, 124, 134: ^S.^ 

6, 103a, 113a, 123a, 133a, 133a': ^iB^ 

8: l-3flolB 9: ^.^ l-BflolH 
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1020030002536 #^ '^7.}: 2003/4/22 

10: H^B 

15, 105, 115, 125, 137: 

16, 109, 119, 129, 139: 7flalEflol>a 

100, 100', 100", 100"': 102, 112, 122, 132: ^^^M 

103. 113, 123: till^/-&lB-l sfl^ I03b. 113b, 123b, 134a, 134a': 

108, 118, 118", 128, 138, 138': 
106, 116. 126, 136: 5££efl^liH s))^ 

'yClon implantation) ufl^ ^/SE^ ^iB]^ S^*>^ H^H «ll 

<20> oj3^ ^^E]^ :d^^ol «fl>a-£7> -f^^ ^ o>u)e}. >5l7l-S 

^^^1 7l-^^>7l nfl^oll, ^«l;.l-ol ^^7]. ^^^>7fl ^cf. 
<21> stt, '^£^•11 7)^3^ ^^2}- C-llrOl, oj^;^ S^E-l^ :^^oi s^B] ^1^0) 

^IS- 7l^£ 10^ Hl5^=^^S ^^*>5|i^. ::! ^s)-. -^^fl 3007fl^ 

^wl*>o^ 1200dpi si «fl>a-:£« ^1^^ «ll:^7]- Af-g-^ ^]7] 7}^^ 
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1020030002536 %^ "^^^V: 2003/4/22 

<23> o.^, ojH^ €flH.(10)^ ^Sle 71:^(1) ^^o.^-^Bl 1 

^3.(2)* -i-^H 71:^(1)3] ^^o^S. 

<24> 1 ^^S-(2)» -^^Ai ^^S]^ ^ttl l-efl«^lH(8)5l- 

#eflolH(9)^l 9]^ ^^i^ elr^iH^B^ ^^fl 2 ^^S.(3)# ti|-Bl-Al oj^ 

<25> o] nfl, oj3^ y^^^ o]6\] icj-e}- oj^- ^t^|(4)i:i]o^ oj^ ^ 

(10) ^^s. s^^tq-. 

<26> oje^tb H^H *l1-^(10)<^l^i, *lBl(6)fe <^Ja^ s.<y:_ ^ ^fl^ 

£<=>fl (droplet )^<=^1 ^.a-t!: A^iolcf. 

*1E1(6)^ ^M. ^ ^llS^j-i^ ^oll tflt!: '?^^7V ^^5]^ 

<27> ^711, ^iB^Sl- ^^t!: ^^^^ ^Ble 71:^-^ ^^lE-] 

7V^(Deposition gas)^ ^^1 ^^j-t!: <=>]^ ^Ei^^}^ wj-i^o] ^e) A]-g-slji ojcf 
<28> o] wj-i^^ ^cj-^l ^i^B^V^, S. 2«^1 w>sq- :y-ol , ^1;^] 'a:5l-^(oxide; 12)ol 



43-5 



1020030002536 %^ 'U^}: 2003/4/22 

<29> o] nfl, ^^^^1^ TaN N 7l->hSl o^o^S. Sl^^^. 

<30> <^w}^ o.^, is]E-1^ ^w]^ TaN ^^17} 500 A ttfl 53 ohm/sq^ 7]- 

^liE^ -i^^^cf. S^H «11:^<H1>H ^^1 500AS1 TaN ^<^1 tfl^fl 30 ohm/sq^ ^ 

^S.^ .a^^ ^-I^J-ijlr-i: 5^^7l TaN ^-^l -^^flfe 850AS S^^cf. 

<3i> N 7Vi2] <y:^ ^ SZ^l^. ^1 ^-f Ta^ ^7>S- 

^ TaN ^^7} 7^±^}<==^ ^ 9X^. 

<32> TaN ^o] ^A^^ XaN ^ ^^ll^ wfl-Jd^ ^^^^ Al^j- tifl^#<^l 

^^i^ s.^n^]:^3. n^-^ ^}^3.s.^}^ nB]y^jL, n. ^^^^^^ ^€(13) 

<35> ^lEl ir()^(13)ol ^^^^ ^, ^^3. 71^^(11)^ ^^oim ^Sl^ ^^msilicon 

nitride), ^^€r ^:^^(silicon carbide) ^^S. ^^^^ 2flAltiilol.54#(i5)ol 
^^Js]jL, 3il]Altiilo]^f.(i5) o^6\]^ Ta, TaN, TiN ^^^^.^ ^1^^^ ?lltilBfl<^l^ 

'^J-^l#(anti-caviation layer; 16)0] 

<36> ZL&m-, oje]^ ^Eflo^ o. ^^t^o^ ^.^^j.^ XaN N 7l->h^ "^fo.^ ^ 
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^ 1020030002536 ^^ ^^]-: 2003/4/22 

7> <^^4-H, ^ N 7]-^^ ^i^^ ^-^-'^Hl^ TaN ^Sl^^^o]] 

<37> ol TaN BflBl^^ ^i^z^- v}^i3.S. A>-g-^ 5E.£5ll^l^B ^fl^* 

^€ s^^lf^ wfl^f^ ^ ^iBlf^ ^^^^^^ ^s-s. ^^*>^ 

tifl^ ^/^^ ^7]] ^]^^^- ^^1^1 tiil^^ ^iBii- ^^^*>^ 

^/BE^ «:1E1#21 ^51^^^ «J=^Al^ oj3^ = ^iBl^^l ^ H 

<39> ^ ^^^o^ nf^ oi^^cy ^^^^ ^*S^o.^A-i ^/^^ 

^]^^] ^'^^ £.^B^ ^'iSl- ^^^1^ HflH -S^lEl^^l ^ ZL ^]2i 

I^V^o^ ^ 2|-g-] 

<40> ^7]S!\. ^ ^^^^}-7l ^tl- tl: ^^1 ^c^Eflofl tcl-S.^^ ^ 

7l^. 71^^:^011 ^"^^ <^J31- 7>^*>7l ^tl- i:^^^ ^-1*^- ^ 
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1020030002536 ^^ '^^^}- 2003/4/22 

oil -£^H(Dopant)<^1 ^]^^<=>] ^^E^ €^1:^^ ^iH-]^!-^]!- 

^<H1 ^i^J- ^1^1 ^V^^J-g- ^>^3^ -^>-§-^l-^ ^ 

<42> o]^^ojAl ^oj^ N2, B, Ar, Phos ^1^^ 7>^^ 2.€- S-^B 

<43> sE^, H^^fl#^ Ta, ptfl^^ ^^^^^ ^<=>] 

^. 

^1 ^i^J- ^^^^1 T^f^^J-S- iSell^l-^iB <^l^^<a ^>^3^ ^>-§-3^>^ ^i^J- 

'^^^]^^) ^«fl £^H» ^ ^t:]-. o] i^SH^ N2. B. Ar. 

Phos <^1^^ 7>^t!: s^WS A>-g-^ ^ 9X^^. '^M^^' 

?i<^l, ^ -vAjVeIw.' ol^^og 6im^]^ £^H7> ^i^j- p>^i7j-§- iS-ell^l 

^1^^ Ta. ^-Br ^lEi Al. Al -^511. ^^^.^ ^ 
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1020030002536 #^ ^^}: 2003/4/22 

*j- 341^* ^^^*>fe «fl^/^*j- ^^^^1 ^<^i ^"[^^ ^>>i^j-g- i 

t^jV^H^ ^>-§-*>^ <=>]^^'^^ -i-^ tifl^/^-]-Sj- ^<i^l 31)^21 til]Aio:| 

H^H ^]2i^^^^ :^]'S-^^-. 

<46> oj:^^ ^Aic^lo]! oj^o^A^, ^^^i^o. cfTfl^ t^^lf^ Ta, 

is. p>^a# A>-g-^>^ ij^el^insflsq ^^^^ ^ ^^i-*>^ ^^]^ 
<48> wll^o^ S^^V^ ol^^SJ "S-^-Br N2, B. Ar. Phos o]^^ 

<50> ^ ^Al<mcHlA-1, ^B\^^^]9] ^lS«c}-^^ ^i^J- °>:i^ol-§- 5E.S.5fl^l>iH ^ifl^^ 

^l^^m ^^1 ^, tifl^/^i%i- ^1^1 sflEi £^H^ ^^i-^M ^Bl 
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1020030002536 #^ 'Ut.}: 2003/4/22. 

^ 7]=^^ ^'d^^m SL^^t^. <H^^*>^ ^^1^ n 200°C ol^o^ ^Z6\] 

^^^^ 7]:^ ^c>\] jajif-^ ^^^^>^ t-l ^/^^*> 

^ ^711^ wfl^/^i«J- ^^^^1 ^^^^ ^51^ 7l:& ^^Hl 2llA]aflol.<^f.^ ^^^^m 

2fl^^ oi^^o^. D>>ias. Ai-^*>^ 'vii7>B|ia • oi^^<a 

N2, B, Ar, Phos ^]-&^- 7}^^ 3.^ S.^H ^M, ^ :£^H7> x-]-^ ^<i^] 
^^og ^>-§-^H =^^^1^. ^] n. ^i*ol-^ £^H^ ^ • 

til7>Elti.' ol^^«y £>i^oll 2l«fl ^^^4. SEtl", ^, S^^lf^^ ^^Ife 
S^^lf- ^mS-A^, Ta. ^o. ^|^^ ^^^^ ^1 

^<H] i^*>^ <^JH^ ^^E^ ^lE-l^V^lofl 9X^^^, 7.]-S^ ^<^n] 
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1020030002536 #^ ^^>: 2003/4/22 

^ 7]^ Hll^/^i*J- ^"1^1 ^ <^l^^*a'Hl ^efl B] 

n ^^B^ ^l^o^ 

^^^^ ^i^J- ^1^1 iSsll^l^iH ^]^^'^^ ^}^i3.S. A>-g-^H 

<56> o]^^<yAl ^<y^ N2. B, Ar, Phos -^^ o]^s\- 7}^^ S.^: ^ 

<57> 5Et!:, Al. Al ^^-^S. ^^^s)^ ^o] Hf^^j^Vcf. 

<58> ^ 5£ l^S, ^Alo^Eflo]] ^ o. ^5^3. 7l:^^oll ^ 

<a p>>ias. A>-g-^l-^ oi^^<y afl-Jd/^n^ ^^^1 ^H^l ^<^^]o] 

^Jaad H^H ^iBl^^^l^l 
<59> oj:^*v ^Ald^lo]] o;iolA-l, £^^1^^ ^^^^m ^^1^ Al. Al ^ 
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1020030002536 #^ ^^>: 2003/4/22 

<6i> ^^^j- ^cg^]o^ S^^V^ ^^^Hl^i -g-^^ N2. B. Ar, Phos ^S] 

<63> ^ ^Ajc^joflA-l, ^lE^^^lS^ ;^l^w,Vi^^ ^-j «j- ^^^] ^^-§- SS.efl;^l:^H ^^fl^^ 

^171*>^ til)-tl/^-1*J- ^1^1 ^fl^ S.€H^ ^^i-*>7l ^5fl 

^ 7)4^:^ 1=1 5E.^t}:i=f. ^^^*>fe ^ 200°C ^l^l"^ ^£<^1 

<64> ^ ^rgo^ ^]Bl:g-^lo] ^^l^r^^i^^ <^^^*>^ ^^^1 ^ tifl>{d/^-l*J- #1^1 ^ 

^ ^7j1^ tifl^/^^i^j- ^^1^1 ^S]^ ^ol] BflAltiflol^af.^ ^^^*>fe 

<65> ^ ^tgo^ a tq-^ ^Al<y=Bflo11 4^^, ^ ^'^^ 71:^, 71^^011 

•HI ^^^^ 1=1-^21 HflA]^ i^^V^ afl^ ^ ^><1^1 aflAi 20^^ ja. 

:£*>S.^ ^i^j- l-l^l sD^^al- Hfl-a 3(1^ ^<H1 ^^^^ je.^f'^ iL^*>^ 
^1^21 ^B]^^]6\] ^^^^ l-<i^l^ 7^ ^-l^j- ^^^1 3£n€ ^ afl^ 

^^^tb ^ oj^^ogdl o^^fl ^og^ £^H<H1 2]«1] ;<-1^J-ol 2,:^^ oj^^ ^^B] *)l^o:i 
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1020030002536 #^ '^t}: 2003/4/22 

^S. ^^^^ SSefl^l^H sfl^^ '^l-ar^^a T2}^3.S. ^>^7j*>^ ^<>fl 

<67> :£^H^ N2, B, Ar, Phos -f-^ o]^^ 7}^^ S.^ S^^H ^WS. ^^^€^4. 

51 ^^^1^ o]^ ^o^x\ ^og^ £^H«>fl ^Sfl tiflAi <^*^^ Pl^l;^! 

^^JL ^^^1 sii^o^ o]^ ^o^x\ ^og^ :£^H<^ s]n ^^^1^. 

2:^^ ^ SZ^ ^£5. §J=^ ^o] ^3}^^^}t\-, N2. B, Ar, Phos -f- 

<69> ^-l^j- ^^^1 3t()^^ Ta, SH^^e^^ ^4 ^1^-1 ^^S-S. aflAi jij)^ o. 

Al, Al -^2f ^^^S. ^^^5)^ ^o] «>^^€rVcV. 

^^1, tifl^ n'^^- ^i^^^^^l sfl^*^! 7]%^$\ ^<t^l o]^ 

^S^^m 'yS^ H€H ^]^^^^^ ^l^tbcf. 

Ta. l-el^sl^ ^fls» ^>-§-*H ^i^J- ^^'i^lf'^ ^^S. o]^ 
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1020030002536 %^ <^^>: 2003/4/22 

^ ^1°^. wfl-tif^* %^^^}^ ^^]^ ^^S-S. Al, Al -^4 A>-g. 

7]^ efl^l^B* ^^^*>fe 3L£ ^^l^l::^lB* 5.S.el^zi2fl3Xl ^ 

-2.€-§- SSBll^l^d^H 2fl^^ A>-g.^l-C>i Oj^^oj 

^^^m ^^1^ N2, B, Ar, Phos o]^^ 7}^^ 3.^ ^^S. 

^, <^m^^ ^^^^ ^^1^ N2, B, Ar, Phos 7>^t!: 3.€r 5.€H 

<74> ^ ^Alc^joflAi, :&lE-l^^lo^ ^<i^l ifl^ofl ^^1 ^ 

'i-^^l 3fl€ S^H^l ^<a:£l- *J='^*l-7l ^*fl -^5]^ 7l^^ o1^^^>fe ^ 

cl S.^t!:i^. <H^^*>^ ^^1^ ^ 200°C <^1'S-^ ^£.<:H1>H ^^^^ ^o] w>^^ 

<75> o]3r>, ^ ^x^ofl in)-^ 013^ ^]=.o^ ^lE-l^^l ^ H :^]^^^^^ ^^^^ 
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1020030002536 ^^ 'U^}: 2003/4/22 

<76> (^Alc^l 1) 

<77> s. 3c* ^i-S^V^. ^ ^1 1 ^^l<^lofl ^lBKl03a)2l- wfl^(103b) 
* ^^3.^ H.^H -^lE-I^^KlGO)?} <=^^]^o] ^c}-. 

<78> ^ ^Al<^l^ ^^3^ H^H = ^lE^^^ldOG)^ 7]^s\- 7] 

^(101), 7]^a01)^<^] -^JH* 7><is>^ ^<i^l5q- cf^^ ^1 

E|(103a)^ H^^l:±xE^5>|- i^;^ <^:t^>^ t^^^ HflAi(io3b)^ ^>q-o] 

^^l^o.^ ^^^^ Bfl-Jd/^lE-l 2|)€(103), ^ tifl^/-&lEl jr||^(i03)* :aJ:*>s^ 

^ 3fl^(103) ^oj] ^^^^ li^f^(104)^ i^tlri::^. 
<79> ^s]^ 7l^(101)<^l^ Inter- layer Dielectric Layer)^S>l 7]^ 

(101)2^ ^T^oll ^^^^ ^'?i^l^(102)<il wfl^mcl-. 

<80> ^<^^]^a02) tifl^l€ wfl^/*]El Bfl^dOS)^ Ta, ^le] ^11^ 

#1: iSS]^ll5fl3i] ^;^oil o^tfl ^^^^ tifl^/^lE^-g- iE^ell^l^H sfl^C^A] 

<8i> Hfl-jd/^iEi sii^(io3)<^i n^^^ tifl^dosb)^ ^^^1^(102) ^^m^] 

(103)^ ^^^ti: ^, -£ 3b<^l £^1^ ^ol, iaflAi/eiE-1 sfl^dOS) ^Hl iSBl^nefl 
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1020030002536 #^ ^^V: 2003/4/22 

<82> o]z]^ S.^S(108)^ N2, B. Ar. Phos ^^^l- 7}^^ # 

s^Kl-^. ^^^5^1^. afl^(103b)Sl ^-]%>^ €Atb St, ^ wfl^/^lBi 3(]Ei(i03)^ 

(I03a)l- ^-I^J- ^ s^^Vfe th^. 

<83> Hfl^/^lBi 3i|l^(i03)^ ^lBl(l03a)^ ^^^1 S.S.e)^ZLSfl3l ^^^S. ^ 

^l^i i^]-^^J-§- 5LS.efl^l>iH 4^(106)<H1 t>>i^js]°.s, £^B(108)7> 

^SJsl^l ^^rf. n^-sfAi, *lEl(103a)^ <^l^^'a ^^^^1 7I] 

<84> ^s.^a04)^ ^^M'^]^%^^ ^ ^ <^}^^, «l£l(103a) ^ wfl^dOSb)^ 

^ ^B^e ^5}-^, ^^S. ol^c^^ 5flA]tiflol^ 

#(105), ^ ^e1*>^ ^}^^ ^^M^]mi05) Ta. TaN. TiN 

#^^-o.s. oj^o^^ 7fltilEflol>5a 1J-^1#(109)-^S ^^^€^1-. 
<85> o]9\. ^o] ^A^^ ^ ^T^o^ ^1 1 ^Alo^lo] oj^^ HflH ^lEl^^UlOO)^ 

£ 3a vfl:^l £ 3c» ^^i^V'^ ^Ml^l ^^^^1-^ ^4. 
<86> ^<?^^m-(102)<^l ^^^^ 7]:^il01)o] ^Hl^rf. 

<87> n c^-^, ^^^1^(102)0] ^^^^ ^^€r 71^(101)^ ^^<H1^ iSjE^^ig, 

7^^^ ^^7]^^^^ilovi pressure chemical vapor deposition; LPCVD)"^! ^tfl Ta, 

<88> ojo^A^, 3LS.e^^zi2fl3X) -g-:^o.s ^>^^^ tifl^/*lBl-§- iLSell^l^H sfl 

^z]- P>^as ^>^*l-<^ n^^^^^. =1 wfl^/-*lEi sll^(103)ol ^^^^c^-. 



43-16 



^ 1020030002536 #^ ^^>: 2003/4/22 

<89> ojolAl, wfl^/^lB] 3^^(103)01 7lJ&(101) ^<H1^ ^1;^l>iH7> ^^^^ 
(106)0] ^>^^^i:f. 

<90> n. 4^. wflAiz-slEl 3fl^(103)<^l^ i^>rii^J-g- 5LSe11^1^S 3^(1^(106)^ o]^^ 

<a ^}^^3.S. A>-§-^>c^ wfl^/^l^i 3i|]^(103)<^l cfltfl ol^^oj ^^^m ^<=H1 

:£^H(108)7> T2}:±,y2^ ^^^]^]^^^ ^^(106)^] ^'^S\o] € ^1 

(103a)5q- £^H(108)7> ^'a^ tifl'Jd(103b)ol ^^^^cf. n ^oJ]-, £€H(108)7> ^<a3^ 
^1 *lBl(l03a)^ ^-I^J-^ ^Jl, £^H(108)7> afl^dOSb)^ ^"I^J- 

<9i> o]^ ^'a^l, £^H^ N2. B, Ar, Phos oj^s)- 7>^t!: S.^ 

H-7> A>-g-^ ^ o;icf. tifl^(l03b)s] A>-g-5)^ MH^l ^ oj^^o^A] 

<92> ol^^<yoii o^efl «ll^(l03b)^ ^i^J-o] ^, £^H(108)7l- ^SJ^ ^lE-l 

J8-§- 5££5flPC]>::H 3^ll€(106)^ -^ll^J ^ ^^<^1 ^iTl^Cf. 

<93> ^>i]>a 0.8 tfl;^l 1.2 Ss(Torr) ^£3] ^^^^7l«^lA-l 300O vfl^l 

5000 SCCM( Standard Cubic Centimeter per Minute) ^ih7>:f^» -R-S^^l^l^ 

§iEi ri>>^^J-g- iSefl^lrfiH 4€(106)^ "^^1- ;^171^1-^ :^e|-oi ofl^a^^^j^s 
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^ 1020030002536 ^^ 'U^}- 2003/4/22 

. 3.^^ ^£l-Ol ofl^l ^^^6\] o|gfl ^1^1 D>:dl?J-g- iSE^l^l^iB 311^(106)^ 

^-^1- ^ %^(H2S04). SE^ 'U^^ Wl^S ^>l:5)-€:ii(CF4)7>^ ^ 

<94> olfi]. ^oi, T^v^^a-g- 3||€(106)<^1 ^, ^lH.Kl03a)5q- 

afl^(103b)ol ^^^^ 7]^a01)-& ^^/^]^ 3fl^(i03) tifl^(i03b)sl 

:S(108)S1 ^>a-*>7l ^«fl, ^ 200°C ^^6\]A^ 

<95> ^e)^ 7l^(101)<il tH^^ € ^, S. 3c<Hl S-Altb ^ol, 71:^(101)^ 

^^<H1^ ^lB-](103a) ^ tifl^(103b)^ ^^^^^ ^Hl^ ^^€r It 

iSi^ -i-^ s||^H<^l>af^(105)<5l ^^^^cf. 
<96> <^]<^^^, ^^]no]/^^(i05) Ta, TaN, TiN ^^^^S. <:>1^<H^ ^fl^l^fl 

«6^^1f'(109)<^l oj^^ ^lE-l ^^1(100)^ ^1^^ ^M.^^. 

<97> (^Al<^] 2) 

<98> E. 4dl- %V^3r]-^, ^ 2 trl-^ ^lBl(113a)sV ufl^CllSb) 

^ ^yS^ H^B ^1^2] ^lEi^^l(100')7l- «:^1A15]<>1 o;icf. 

<99> ^ ^ja^ ^1=.^ ^iH-i ^^1(100')^ ^1 1 ^^l<^l5i ^lE^^^idoo) 

fil- v}^7}^]S., ^E)^ 7l:&4 aV£^] 71:^(111), ^El§ 71^(111)^011 ^^^^^ 

7l-<is:>^ ^-l^- ^^1^1 Sif cl-^^ *lBl(113a)5il- nf^^ Hll^(113b)^ 
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^^^^ tifl^/friEi 4^(113). ^ tifl-tl/^lBl sn^(ii3)^ :aJ:^>£^ afl^/ 

^lE-i 2fl^(ll3) ^<^] ti:^f'(ll4)^ i-^t!-^. 

<ioo> ^S]^ 71^(111)011^ ^:?t 71:^(111)31 ^^i^ ^ 

^ ^^^m(112)ol till^l^T=l-. 
<ioi> ^1^(112) ^<^1 tifl^m tifl^Z-SlE-l till ^(113)^ Ta, #Bl^sl^ ^]B\ ;(lls 

q-, Al. A1^^4 ^^-^S. Ol^ol^ ;£^^]^o. ^c^^lnV(ii2)^VcHl 

■^fil ^, £^^1#* S£Sl4:^2fl5El tifl>a/§lBl-§- 

E^ellxl^i:^ 5lfl^(iAl^>^l ^^)^ A>-g-§Vc^ 3flEl^^>^ ^O.^ ^^^^1=1-. 
<102> Hfl^/-3rlEl 311^(113)<^1 Bfl^dlSb)^ ^^^1^(112) ^ <Hl Hfl^/^lBl sfl^ 

(113)^ ^^^^ ^, S. 4b<Hl :£>^lti: wV^^l- ^«^1, «ll^/-5lEl sll^(113) ^«H1 SSSl^ziefl 
^ ^^^S. ^^^tl: *1B1 f>>i5g-g. 5.£5|lxl>iB 34)^(116)* '^l^^SJ ^>^as. AV-S-^V 
^ ol^^oj ^>§oii o^^i] ^<y^ £^B(118)1- <^lsltl: £^H(118)^ N2, 

B, Ar, Phos ^s]. c>1^5l- 7>^tl: H^H ^ *>M-^ ^^^^ti^, till^(113b)Sl 

>5l.*J-^ ^A^V si:, ^ i^ll^/*lEl ^^(113)31 ^^lEKllSb)* «^1^ SE^^ 

<i03> wfl^/^lE-l 2(1^(113)^ ^lBKll3a)^ «11^(113B)^ <^1^^^ ^^^^1 ^LSe^l^nefl 
^ ^^^S. ^^^^ *lBl nV^^a-g- iS-efl^l^H 3Hli(116)* ol^^*a °>^3LS ^V^^} 
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<i04> '^]7}^M.' ^>-g-€ £^H(118')^ N2, B. Ar, Phos ^4 '^]^^- 

7>^tl: S.€r £€H ^ ^>v4l- AV-g-^ ^ o.o:c^_ ^^*V ^lE-1(ll3a)^ wll^ 
(113b)^ ^-l^J- 5J: e St-^S S^^^m t!-^. 

<105> jaS^dW)^ 1 ^^Ic^lo^ ^B\^P^]ilOO)S!\- ^}^7}^]S., ^B^^ 

EjrcliB]- :g-o.^ ol^^H^ sll ^1 till 115), ^ 3ll^lw11ol^(115) ^Hl ^Sj-^ Ta. TaN, 
TiN ^^^o^S. o]^'^^ T-flwlEflo]^ «j-;^lf^(119)^S ^^^^cf. 
<106> o]9\. ^o] ^ ^] 2 -a^HT^ <^JH^ H^H ^iBl^^ldOO') 

<io7> :£ 4a ^ £ 4b<Hl s^lt!: , 7]^anM^ ^^^^1^^(12), ^lE-1/wfl 

^ 3fl€(113). -^lE-l p>>i^j-g- 3E£2ll;<laiH J^^(116), ^ till^(ii3b)<5l :£ 3a ^ H 3b 
^1 1 ^^1*^1^ ^lE|^^l(100)«>llAisq- ^<U^ 
<108> o] nfl, ^lE^Wfl^ 2fl^(113)^ ^^^*>^ :^5JlB)^i^. 5l-^7l 

^i-^^^'^'^l Ta, -i-^ m] ^m. ^fl^ ^ ^l^-^* ^^^^ £^^^^1 

<i09> n ^, S. 4c<Hl JE^ltb w>fi1- <>1^^^ ^^-^S tifl>a(113b)* 

71:^(111)^ ^lEl(113a)^ ^i^J-^ S^s-]-7l ^«fl ^lE^ T^>i^oi-§- 3LSell^l^ 
H 5^11^(116)* ol^^S^ i^>^i3S A>-§-*l-Jl N2. B, Ar, Phos £^H(118')S >^>-§- 

<iio> 'vil7>Ely.' ol^^<yAl, £:^H(118')S1 ^ 5Ei^^ ^-S-tb ^lBl(113a)2l 
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(118' )7>, oj^^oj .n>^HS- A>-g-^ §1E^ ^}^^^^'%- iSefl^l^H 4€(116)ol ^^^^ 
^o^lA^^ p>>i5g-§- 5LS.e11^1:^iB 3fl^(ii6)^ ^:b1-*H tifl>?d/-5^lB-l Bfl^(113)o.s. 

<112> ol nfl, ^c£^lB^-(ll2)oll iE^SCllS')^ ^<?i^l^(112)ol ^"t^^^^ 

<113> all^/^lE] 311^(113) vfloi §lBl(113a)Sl x^^^c] '^7}^M.' o]^^o^^^^o,s. 

^ ^, «1B1 pj-i^J-g- 5LS.5ll:^l:diH 3^€(116)^ >fl 1 ^^1<^1^ «^1e1^^1(100)o11a1si}. 

^(113)^ ^lBl(113a)sq- Hfl^(113b)£^ £^H(118, 118')^ ^^^>7l ^«fi, ^ 

200°C <5l^^ ^S.<^1>H 

<ii4> 7l:^(lll)ol o]^^^ € ^. £. 4d<Hl £^1^ i3>sq. ^ol, 7l4a:(iii)o^ ^^oll^ 

^B^^ fJr^^v n^Mo]^^(ii5)3!\., Ta, TaN. TiN 

5]-o.^ ^flwlEflol^ «oMf^(119)'^l ^>^1^ ^^^^JL, ojH^ S?1H «•] 

Bl^^l(lOO')^ /HlS^ ^S^i^. 
<115> (^Al<^l 3) 

<ii6> £ ^ '=>^S.^ ^1 3 ^Ajc^lofl tt)-^ ^lBl(l23a)sq- afl>a(i23b) 

* °ja^ E-^B. *lEi^^l(lOO")7> <^lAl£]oi oi^^ 



43-21 



^ 1020030002536 ^^ ^^>: 2003/4/22 

<117> ^ ^A]c^lo] oj^^ S-^H ^1:^^ ^lE^ ^^1(100")^ ^^€r 7]^3\. ^^^] 

71^(121). ^S]^ 7l^(121)^<^l ^jalr 7}<^t}^ 

*1B-I(123a)i4 1=1-^^^ tifl^aCmb)^ *>i-|-^ ^^^^ wfl-ti/*lBl 311^(123). 

^ all^/-erlE-l sll^(123)^ ^^^V^^ wfl^/^lB] ^^(123) ^<H1 :y-J:f^(124)^ 

<118> 7l^(121)<^l^ ^'gf'^S.'^ 71:^(121)51 ^Tgoj] ^Aj^ ^ 

^ ^'?l^imi22)cl Hfl^l^rl-. 
<119> ^<a^m(122) tifl^m tifl^/-&lti . till ^(123)^ 3flH--l^^>7l ^JL HflAl^ ^^^*> 

7l 4=1^ <^l»-i-^ Al, Al^^ -§-51 ^^o.^ ol^<H^ :£^^1^^ €<?1^1^(122) 

^Hl ::^i3i]E-l^ iJ-'^-^S ^, 5.^^1## iSBldineflsl ^^^^s. 

«ll^/*lel-g- 3£El2il^l>iH 3^^(£^1*H ^^)* >^>-g-*H ^t^^s:>^ ^o.^ ^^^€4 

<120> till^/§lEi 21111(123)011 ^A^^ ^lEl(123a)^ ^-^^1^(122) ^<^1 wfl^/^^lBl 5ifl^ 

(123)^ ^^^^ ^, S. 5b<^l S^lt!: wl-^ ^<^1 , «11^/*1B1 ^^€(123) ^"^l iS.el:iii5|) 
511 ^^^tt ^lH.-l^^-§- iSell^l^H 311^(126)^ <^1^^^ ^}^3.S. 

o]^^^'^ "E-^M £^B(128)1- i^t-Vcl-. 

<i2i> o]^]^ £^H(128)^ N2, B, Ar. Phos <=>]-^^ 7}^t!: ^ 

*>M-S- ^^^sli^. •S:lBl(123a)^ ^-l-sj-* ^^tb ^, ^ n^m^] 3^fl€(123)2l yfl^^d 
(123b)* ^^^^m £^^1^^ ^-llJ- ^ ^-l^J-^o.^. S^§>^ tbi=l-. 
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<122> Hfl^/^lE^ 3|1€(123)^ Hl]^(123b)^ <^l^r^^ ^^^1 :£^H(128)7]- iSeldiHefl 

3^1 ^^-2-5. ^^^^ *lE-l-2.€-g- 2fl€(126)<^l ^^sl'^i Tij-^^JslS-S.. 

B(128)7> ^^cf. tifl^(123b)^ o]^^o^ ^^X\ x]*J-ol 2:^51:^1 ^ 

<123> a.J:f^(124)^ sflAlBflol^^o^ ^ ^ ^lE-l(123a) ^ wll^(123b)^ 

^ ^ ^ele ol^c^i^ sflAlwflol^ 

^-(125). ^ <^J3L» ^e1*>^ ^>£^ 3||Altiflol/a(i25) ^oil Ta. TaN, TiN 

<124> ojfif ^o] ^A^^ ^ ^^2^ 3 ^^1<^1^ ^1:^^ ^lEi ^^1(100") 

^ ^12: £ 5a T^^l £ 5c» ^3l^}<=^ ^^*>^ 

<125> 3£ 5aofl S^ltl: w>S!l- ^o] , 7l:^(121)«^l^ ^^^1^(121), "^iBl/al]^ 

i^€(123)ol i 3a^l ^^l-<^ ^^tt ^1 1 ^iBl^^K 100)011 ^isf ^'U^ "j-*^^ 

<126> o] rq], ^lE^tifl^ 3H€(123)# ^>a*>^ £^^1^^ afl^ ^ *1E1» ^^^^ lE:?!^^ 

<i27> ojoiA^, wll^/-slBl 5|l€(123)ol 71^(121) ^Hl^ 5ll;^l>iH7l- M^^^ 

^ ^^^*f^ ^<^1 5. 5bofl S.^]^ :^o]^ ^s.^ 5.^.311^1 

(126)c>l ^^^^trf. 
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<128> ZL ^, afl^/-3rlEl 3i|l^( 123)011^ «^1E^ 311^(126)^ 

v}d^3.s. A>-g-^H afl^/^lE^i 4€(123)<^1 vJim oi^^<a ^A'>\] 
£.^B(128)7l- ^<a^ ■arlE^(l23a)i4 H^B(128)7> ^<?3£):^1 «ll^(123b)<^l ^^^^ 

cf. zi ^5z]-, £^H(108)7]- ^<a^ ^lBl(123a)^ ^i^J-^ ^^l-slJl, :£:^H(128)7'|- 
sl^l till ^( 123b) 51 ^51-51^1 ^^1=1-. 

<129> o]^ ^S^^l, £^H^ N2. B, Ar. Phos ^l^sl- 7>^tb ^> 

M-7> A>-§-€c|-. -^iBlCma)^ ^i^J-^ ^V-g-^^ -£^BS] ^ <^1^^<?JA1 £€B^ 

<130> ol^^ogdl ^lEl(123a)^ ^i^ch'^l ^, i5.^-§- iS.5ll^l>iB. 2fl^ 

(126)^ y^] 1 *lEl^^Kl00)<^lAi5^ «^fl^ ^ ael^ ^^<^1 ^ 

«fl /5ll7l£)Jl, olo^A] 71:^(121)^ til)Ai/$]Ei 5fl^(123)^ ^lEl(123a)^ S-^H 

(128)B] ^-aiE* %t>^^]-7l ^ 200°C <^1'^^ ^JE'^lAi 

<i3i> 7l^(121)<^l ^ ^, S 5c<Hl £^1*!- ^^], ^4 7l4a:(i21)^ 

^^€r ^4 ^-Br n^M^]^^il25)s^. Ta. TaN. TiN 

^-9.^ ^flHlEflo].*^ iJ-^lf-C 129)0] ^>^1^ ^A^£l:il, H-^S. ^1 

E^ ^^1(100")^ 

<132> 4) 

<133> £. 6c* %2:*>^, ^ ^1 4 ^Alc^lofl iE).s §]E](l33a)4 «fl^(134a) 

» '^Ja.^ S^H *1B1^^K100"')7]- oilAl£)o^ 
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<134> ^ ^^1<^1^ ^^B. ^1E-1^^](100"')^ ^e]^ 7]^^ ^^^] 7]:^ 

(131), 71^(131) 7l-<i3:>7] ^^l^lS.^ «1 

BUl33a)» ^til^V^ *1B1 5^^(133). ^]B\ 3fl^(133) ^^^^ H€;^l:iBl5l 

i^HS^l^W ^^)* <?im*m 1=1-^^ wfl-tKma)* ^Hl^V^ Hfl^ 211^(134), ^ 
^lE^ 2fi^(133)4 wfl^ 3fl^(134)* :a.J:^>£^ ^lE^ 3l]^(133)aq- sl)^(i34) 
iJ:#(135)^ 5L^t!:^. 
<135> ^5^3. 7l:S:(131) ^^]^ 7lJa:(131)^ ^^<^1 ^^^^ ^^^^ 

^<?i^l^(132)ol ^^^i^cH ^cf. 
<136> ^<^^Ma32) Hfl^l^ 5ll€(133)4 wfl'Jd tiflll(134)^ Ta, ^^^^^ ^ 

oi^o^^ m, Am^^s. ^i^^h^ wfl^f^^ ^^^m(i32)^ 

<137> ^]B\ 5^^(133)<^1 cf^sl ^lEl(133a)^ 7l:&(131)-^<^l ^^iB] 3fl^(133) ^ 

tifl^ Bfl^(134)^ ^. :£ 6ba<Hl , 71^(131) ^<^1 iSel^iiie}) 

3] ^^^^S ^^^^ elE-l-g- i£efl^l-hB 5ll^(136)* ^1^^^ T2}^3.S. iE^ 
HS. N2, B. Ar, Phos ^-i- ^V-g-^V^ «^l^^<a ^^^il S^*!] ^<a^ :£4aH(138)» 
tbtq-. o]B]t!: £^B(138)^ *lEi(l33a)Sl ^^^^^ ^j^^ ^o.^ S^^V^ tb^f. 

<i38> aflAi 3l]^(i34)<^l^ ^lEKl33a)s] o]^ ^o^x\ ^^^^n^s] o.^ ^^^^ ^1 
E^-g- JL£efl;^l>iH 2flii(i36)<^l ^«fl f>^58£]c>| £.^H7> ^^s]^] ^^cf. 
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<139> ^^^o.^, S. 6bb<^l H^l^ «>5+ ^o], wfl^ 511^(134')^ §lE-](133a')2] o]^^ 

1: ^ SZ^-. ^-f , 3(|^(i33')3i|- wfl^a 3^€(134')^ SOGAo] 

*J=^ til^lxl ^^JL, 3fl^(i33')^ ^^1^ ^<aAl ^oj^ 

£^B(138')<^1 ^«fl *]El(133a')^ 2:^^ ^ ^o] 
4. 

<140> :e.J:#(135)^ ^^Itifl^^l'ja^^ ^ 1^ <^Vi^£l-. *lBl(133a 133a') ^.wfl 

^(134a, 134a' )^ ^ ^B]^ 

o.^ o]^<^^ 5|) A] alio] 137), ^ oj^s. ^;sJi^].^M. is^X\vt]]o]A^%^(i37) ^d\] 

■^^^^ Ta, TaN, TiN ^^^^S <5l^<H^ 7ll«lEflol>«a «c]-^l#(139)S. 
<141> o]si\- ^o] ^A^^ ^ ^^S] 4 ^Ajc^jo^ ^^1(100"')^ ^12: S. 6a 

vfl^l :£ 6c-i- ^Ssl-o^ >^V4^1 ^i^§>^ ^cf. 

<142> nl;;^], ^-^^^j^C 132)0] ^A^^ ^e]3. 7l:^(131)o1 ^^l^t:!-. 

<143> n cf^, ^<?^^l^(132)ol ^^^^ 71:^(131)^ ^^ofl^ >;3i]E|^ig, SEfe 

<144> o]o]A^^ all^^ ^A^^ iE^^^o] ^ji jrflEl^ol -g-ol^ <^1«^ 'Sr^T^l^ 

o^s^l- ^^O.S Ol^o]^ yflAl^(£Al^>Xl ^-S-)ol s:lE-l# ^ ofl ^.S] E] ^ 
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<145> wfl^^o] ^A^^ :s:, wfl-af^^ ^l^i^^ 5LS.el4iI12fl5q ^>go.^ 

^^^^ tifl^-g- sfl^sl- ^lE^-g- 3£Ei5ll;^l4^H ^}^3.S. ^l-^-'s} 

34)Bl^S|o^, ZL Hfl-a 3^0^(134)511- 3fl^(133)ol o] nfl, ti|)>a-g- 

<146> n S. 6ba<Hl S^ltb , afl-ti 3il]^(i34)4 ^jE-l 5i|l^(133)ol ^^^^ 7] 

^(131)^<^1^ 5fl;^l^H7> ^^^^ rf^. ^}^3.mr ^} 

B 3|)€(136)<il ^^^€cf. 
<i47> 010:1^1, §1B1 ^^-§- iSell^l^H ^^^(136)^ <^l^^'a i^V^HS- A>^^>o^ *1B1 
5il)^(133)ofl cflsfl ol^^og o. ^^s:].^ ^ofl o^^fl 34i€(133)<Hl^ :£^H(138) 

-i-^ *lEKl33a)7> o]^ N2, B, Ar, Phos o]^^ 

<148> ^lBl(133a)7> ^^^^ ^, SlS.^ 2li^(136)^ ^a1<^1#4 

<149> 'Jd^^o.s.^ ^, £. 6bb«^l iEAl^ ia>S!l- :^ol , sfl€(133*)^ wfl^ ^flEl 

(134- )S1 ^^^^12^ 5OOA0IJI, afl^ 3El|^(134')^ ^^1^ <^1^ ^S^^l 

(138')<^1 ^«fl Hfl^ ^^-sj-ofl cg^^ nj^l^l -^^Jl, ^l^i 3|1^(133')^ 

^ o]^ ^og^l ^og^ i^B(138')^l ^^fl ^lEi(133a)^ ^-l^c}-^ ^ 

3ifl^(i33')'^l cfltl: ol^^oj ^^o. y^i^ 3iflli(l34')<>fl£ IE^H7]- 
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^^l^^SJ ^}^3. ^o] ^B] 3rfl^(l33') ^ 211^(134') 3.^^] <^]-&^<^ 

t}^ <^]^o] ^ ^ o^icf. o] nfl, ^^^^ N2, B, Ar , Phos ^l^sj- 7>^t!: 

<150> olsif ;y;ol, *lEi 311^(133, SEfe 133')<H1 tfl«fl ol^^oj ^^g^ ^ ^jB] 

3ll€(133, lE^ 133') ifl^ £^H(138, IL^ 138')^ ^^^i* ^^1-*>7l ^Sfl, ^B] 
(133a, SEfe 133a' )7l- ^^^^ ^5]^ 71^(131)^ 200°C ^S<^1a^ ^H^^^cf 

<i5i> ^e^^ 7l:^(131)<^l <>1^^ ^ ^, S. 6c<^l £^1^ wl-fii- ^o], ^^€r 71^(131)^ 

^^<^1^ ^sl-^i-, 3flAlwflol.5^f.(137)jz]. Ta. TaN, TiN 

<i52> oi^vo]]A-^ ^^tt ^ ^^2^ oja^H ^1:^^ ^ ^ ^is 

^lEil- ^^^^m H^^l^ ^/:£^ ^ Jr^l- 
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<153> ^ ^iBl^^l ^ ZL <^1^^^ 5^/SE 

^^^1^ ^ 9X^. 

^}5icl-. ne^M- ^ ^^^^ ^^tv ^Al<^Hl tl-^^s];^! o>q^>D^, ^^^J^^ '^^'^l^i ^ 

^ ^^^^ ^V^* ^<H^<^1 ^^'^'='11 7l#^oHlAi 
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^13^ ^l^S] ^B\^^^o]] oXo]J.^^ 

^7] 7i\^^^ S^*>7l ^€11 ^7] 7]% ^c]] ^7] tifl^/^^«J- ^^^1 sfl^^ 

[^^^cJ- 21 

^1 1 9X'=>]^^, ^7] N2, B. Ar, Phos 7}^^ S.€: :£€ 

[^J^^J- 31 

^1 1 «J-<^1 SZ^^i, 

^71 ^1^1^ 2:^*>7l -?]Sfl ^7] afl>aSl -^71 ^l^^oj ^ ' ^]7}1E] 

•i-il7>E]ti.' oj^^oj^i ^oj^ ^V7l N2, B. Ar. Phos -f-^ <^1^5|- 

7}^^ 3.^ ^9] ^>i4* 5£W^ ^^^^S. H^Ei ^l^o] ^1 
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[^^^J- 41 

^71 Hil^/;^-l*J- ^"i^l ^€ ^'^l ^-l^J- ^"i^l T^V^^^i-g- 

^71 ^^^1 P>>l^J-g- i£2ll^l>iH <^l^^*a t'V^lHS. A>-g-3^>^ O] 

^>7l «fl^/;^i«J- ^<I^1 Sfl^o^ afl/Ho^ 2:^*>^ ^^1; ^ 

^^^S. <^ja^ ^lE^^J-^l^] 

^1 4 ^<H^^. /S-71 s^*>fe ^7l ol-g-^oj^ N2, 

B, Ar, Phos ol^Sl- 7T-^t!: A>-g-^>c:^ 

-^S ^1-^ <^JH^ H€H *I1-E-^ ^B\^^^]o] ^]^^^^. 
6] 

^^1 ^ Wfl^/^-ll}- l-l^l 5fl^ ^7l ^^*>7l ^tll >a-7l 

^e^a 7]:^^ ^ 200°C ^:£'H1A-1 ^^^^m ^^11- ith^m 

H^H Pi\]2i»^^: 
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ol^^'a P>>.a5. A>-g-^>^ 'Vil7>Elti • oj^^oj >a-7l Bfl-Jd/^i 

N2, B, Ar. Phos <=>]^^- 7}^^ S.^ ^ ^^-71 £^B7]- ^ 

^ <=>i^^'?^ <^m^ii- ^>-§-^H *m ^ 

8] 

7l^. >a-7] 7l:&^<^] :g.^^V S^^l^ofl 7l-<i*>7l ^tl- 

^^^1 :as*>£^ '^■71 Hfl^/;^i«j- ^1^1 ^^^^ i^s:>^ 

0^3.^ ^iBl^^lofl 3Xo\^^, 

^7] 7^^^ ^<g^l^ ^^*>7l ^7l 71:^ ^7] ^^d./^^^ ^1^1 
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[^^^J- 9] 

^1 8 9X^^^. i^H^ N2. B, Ar. Phos o]^^ 7}^^ 3.^ £^ 

B *>q-l- 5£^«>^ ^^^S. *>fe <^ja.^ ^^B] ^Jll^o^ 
10] 

>a-7l Hll^/;^-!^ ^^^1 ^1*^- ^^^1 ^^-§- i£efl;^l>iB ^^^^} 

^7] ^i^J- ^1^1 ^^-§- iSefl^lrf^H 3)1^* ol^^^g ^}^^3.S. <^]^^ 

^^S. ^13^ ^l:^^ ^rlEi^^^lS^ ^l^wj-^^. 

[^^*^ 11] 

N2, B, Ar, Phos o]^^. 7}^^ 3.^ i^H ^j-M-* A>-g-^>o^ ^ 

^^l-^S ^1-^ <y3^ H^H ^1^^ ^lE^^V^lo] 
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m^^^ 12] 

^^1 ^, Bll>a/^-1*^ ^t^l i^S] H^BSI ^^iES ^^*>7l 

[^^% 13] 

71:^, ^7] 7]%^c>\] oj3^ 7}<^^}7] t^^S] ^^^11- 3E^§>^ 

^^^1 ^i^j- ^^^1 Bfl^ ^ofl ^A^^ t\.^o] v^^^ «fl^ ^ 

^ ^7] BflAi ^ofl ^^^^ "Qa.^ ^1^^ *1e1:^^1oii $x 

^7] 7]^^ ^<^^]^ 7^^^^ 2i^^}7] ^7] 7]^ ^ofl 7^^^ ^<^^] sfl^ 

^.^ oj3^^ H^Bi ^iB^^^l. 
14] 

^1 13 *^<^1 9X^^^, 

^7] ^7] 7^^^^<^^] Sfl^o^ ^7] o]^^O^A] ^7] £^B7> ^^^Sl^l 
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